AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows: 

1 . (Amended) A direct conversion receiver comprising: 

a poly-phase filter that generates an in-phase differential signal and a quadrature- 
phase differential signal derived from a received radio frequency (RF) signal; 

an in-phase mixer which mixes the in-phase differential signal with a first local 
oscillation signal and a second local oscillation signal; 

a quadrature-phase mixer which mixes the quadrature-phase differential signal 
with the first local oscillation signal and a third local oscillation signal; and 

a mismatch estimation unit that -configured to estimates the phase mismatch ef 
caused by the poly-phase filter^ and/ or by_a phase mismatch of the in-phase mixer and the 
quadrature-phase mixer, from output signals of the in-phase mixer and the of quadrature- 
phase mixe r; andt 

at least one variable phase shifter for adjusting at least one of the phase mismatch 
of tho poly phase filter and the phase mismatc h of th e in phase mixer and the quadrature 
phase mixer, in response to an output signal of the mismatch estimation unit. 

2. (Amended) The direct conversion receiver of claim 1 , wherein the phase 
mismatch of the in-phase mixer and the quadrature-phase mixer dynamically varies in 
response to the output signal of the mismatch estimation unit. 

3 . (Amended) AJFhe-direct conversion receiver of claim 2, wherein 
comprising: 



2 



the-an in-phase mixer comprises including a first mixer which mixes .&e-an in- 
phase differential signal with the-a_first local oscillation signal, and a second mixer which 
mixes the in-phase differential signal with the-jLsecond local oscillation signal; and 

the-a_quadrature-phase mixer comprises including a third mixer which mixes the 
ajjuadrature-phase differential signal with the first local oscillation signal, and a fourth 
mixer which mixes the quadrature-phase differential signal with the-athird local 
oscillation signal, and wherein 

the second local oscillation signal and the first local oscillation signal have a 
phase difference of 90° plus a first variable phase calibration facto r controlled in response 
to an output of a mismatch estimation unit- : and 

-the third local oscillation signal and the first local oscillation signal have a phase 
difference of 90° plus a second variable phase calibration facto r controlled in response to 
an output of the mismatch estimation unit . 

4. (Original) The direct conversion receiver of claim 3, wherein the first 
variable phase calibration factor and the second variable phase calibration factor have 
opposite signs and the same absolute value. 

5. (Amended) The direct conversion receiver of claim 3, wherein 

the in-phase mixer further comprises a 90° phase shifter? that phase shifts the first 
local oscillation signal and outputs a signal, and a first variable phase shifter fefthat 
generates the second local oscillation signal by -shifting the output signal of the 90° phase 
shifter by the first variable phase calibration facto r and generates the second local 
oscillation signal ; and 
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the quadrature-phase mixer further comprises a second variable phase shifter that 
generates the third local oscillation signal bvfe f shifting the output signal of the 90° phase 
shifter by the second variable phase calibration facto r and thereby generates the third 
local oscillation signal . 

6. (Amended) The direct conversion receiver of claim 3, further comprising: 
a subtracter that subtracts an output signal of the fourth mixer from an output 

signal of the first mixer and generates an I-path signal; 

an adder that adds an output signal of the second mixer and an output signal of the 
third mixer and generates a Q-path signal; and 

wherein the mismatch estimation unit outputs generates a mismatch signal that is 
a result of adding a signal obtained by squaring the I-path signal and a signal obtained by 
squaring the Q-path signal. 

7. (Amended) The direct conversion receiver of claim 62, wherein the 
mismatch estimation unit comprises: 

a first square unit which squares the I-path signal; 
a second square unit which squares the Q-path signal; and 
a mismatch estimation unit n^dder that adds the output signals of the first and 
second square units. 

8. (Amended) The direct conversion receiver of claim 63, further comprising 
the mismatch estimation unit, wherein at least one of the first variable phase calibration 
factor and the second variable phase calibration factor varies in response to the signal 
output from the mismatch estimation unit. 
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9. (Amended) A direct conversion receiver (DCR) comprising: 

a poly-phase filter which receives a differential signal and that generates an in- 
phase differential signal and a quadrature-phase differential signal derived from a 
received radio frequency (RF) signal; 

an in-phase mixer that mixes the in-phase differential signal with a first local 
oscillation signal and a second local oscillation signal; 

a quadrature-phase mixer that mixes the quadrature-phase differential signal with 
the first local oscillation signal and the second oscillation signal; and 

a mismatch e stimation unit that estimates a DCR gain mismatch, including a gain 

mismatch of the poly - phase filter or a gain mismatch of the in phas e mixer and the 
quadrature phase mixer, from the output signals of the in phase mixer and of the 
quadrature phase mixer 

~fef - a variable gain adjuster for adjusting the-a_gain mismatch introduced bve f the poly- 
phase filter^ e ^and the gain mismatch introduced bve f the in-phase mixer and the 
quadrature-phase mixer, in response to an output signal of the-amismatch estimation unitr 
- that estimates the gain mismatch, from the output signals of the in-phase mixer and of 
the quadrature-phase mixer. 

10. (Amended) The direct conversion receiver of claim 9, further comprising 
the mismatch estimation unit, wherein the gain mismatch introduced bve f the in-phase 
mixer and by introduced by t he quadrature-phase mixer varies in response to the output 
signal of the mismatch estimation unit. 

1 1 . (Amended) The direct conversion receiver of claim +99, wherein 
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the in-phase mixer comprises a first mixer that mixes the in-phase differential 
signal with the first local oscillation signal, and a second mixer that mixes the in-phase 
differential signal with the second local oscillation signal, the second local oscillation 
signal and the first local oscillation signal having a phase difference of approximately 
90°; and 

the quadrature-phase mixer comprises a third mixer, that mixes the quadrature- 
phase differential signal with the first local oscillation signal, and a fourth mixer, that 
mixes the quadrature-phase differential signal with the second local oscillation signal. 

12. (Amended) The direct conversion receiver of claim 1 1 , wherein the in- 
phase mixer further comprises a-the variable gain adjuster fef -configured to adjusting the 
gain of input signals or of output signals of the first mixer and the second mixer. 

13. (Amended) The direct conversion receiver of claim 1 1 , wherein the 
quadrature-phase mixer further comprises a-the variable gain adjuster configured tofef 
adjusting the gain of input signals or of output signals of the third mixer and the fourth 
mixer. 

14. (Original) The direct conversion receiver of claim 13, further comprising: 
a subtracter that subtracts an output signal of the fourth mixer from an output 

signal of the first mixer, and generates an I-path signal; 

an adder that adds an output signal of the second mixer and an output signal of the 
third mixer, and generates a Q-path signal; and 
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wherein the mismatch estimation unit outputs a signal that is a result of adding a 
signal obtained by squaring the I-path signal and a signal obtained by squaring the Q-path 
signal 

15. (Amended) The direct conversion receiver of claim 9, wherein the gain 
mismatch of the poly-phase filter is -has been calibrated for in response to an output signal 
of the mismatch estimation unit. 

1 6. (Amended) A direct conversion receiver (DCR) comprising: 

a poly-phase filter that generates an in-phase differential signal and a quadrature- 
phase differential signal derived from a received radio frequency (RF) signal; 

a differential signal adder that adds the in-phase differential signal and the 
quadrature-phase differential signal, and generates an added differential signal; 

a differential signal subtracter that subtracts the quadrature-phase differential 
signal from the in-phase differential signal, and generates a subtracted differential signal; 

a mixer unit that mixes the added differential signal with a first local oscillation 
signal and mixes the subtracted differential signal with a second local oscillation signal; 
and 

a mismatch estimation unit for e stimating a DCR phase mismatch from signals 
output from the mixor unit, 

at least one variable phase shifter for adjusting calibrating for t he phase mismatch, 
e f introduced by the poly-phase filter ef -and the phase mismatch e £ introduced by the 
mixer unit A in response to an output signal of the mismatch estimation uni t that estimates 
the phase mismatch from signals output from the mixer unit . 
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1 7. (Original) The direct conversion receiver of claim 1 6, wherein the mixer 
unit comprises: 

a first mixer that mixes the added differential signal with the first local oscillation 
signal; and 

a second mixer that mixes the subtracted differential signal with the second local 
oscillation signal. 

18. (Amended) The direct conversion receiver of claim 1 7, wherein the phase 
of the second local oscillation signal and the first local oscillation signal have a phase 
difference of 90° plus a variable phase correction facto r that varies in response to the 
output signal of the mismatch estimation unit . 

19. (Amended) The direct conversion receiver of claim 1 7, wherein the phase 
of the second local oscillation signal and the first local oscillation signal have a phase 
difference of 90°, and the phase mismatch of the poly-phase filter varies in is calibrated 
for based on response to the output signal of the mismatch estimation unit. 

20. (Amended) The direct conversion receiver of any one of claims 1 8 and 19 , 
further comprising the mismatch estimation unit, wherein the mismatch estimation unit 
comprises: 

a first adder that adds the output signal of the first mixer and an output signal of 
the second mixer; 

a third mixer that mixes a signal output by the first adder with a third local 
oscillation signal; 
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a fourth mixer that mixes a signal output by -the first adder, with a fourth local 
oscillation signal; 

first and second square units which square output signals of the third mixer and 
the fourth mixer, respectively; and 

a second adder that adds output signals of the first and second square units. 

2 1 . (Amended) The direct conversion receiver of any one of claims 1 8 and 19 , 
further comprising the mismatch estimation unit, wherein the mismatch estimation unit 
comprises: 

a phase shifter that generates a first output signal and a second output signal 
having a phase difference of 90°, from a signal obtained by adding output signals of the 
first mixer and the second mixer; 

first and second square units which square the first output signal and the second 
output signal, respectively; and 

a mismatch estimation unitn adder that adds output signals of the first and second 
square units. 

22. (Amended) A direct conversion receiver (DCR) comprising: 

a poly-phase filter that generates an in-phase differential signal and a quadrature- 
phase differential signal derived from a received radio frequency (RF) signal; 

a differential signal adder that generates an added differential signal bve dds 
adding the in-phase differential signal and the quadrature-phase differential signal^and 
generates an added differential signal ; 
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a differential signal subtracter that generates a subtracted differential signal by 
subtracts subtracting the quadrature-phase differential signal from the in-phase 
differential signal , and generates a subtracted differential signal ; 

a mixer unit that mixes the added differential signal with a first local oscillation 
signal and mixes the subtracted differential signal with a second local oscillation signal; 
and 

a variable gain adjuster a mismatch estimation unit that estimates a DCR gain 
mismatch from tho output signals of the mixor unit, for adjusting the gain mismatch of at 
least one of the poly-phase filter and the mixer unit in response to an output signal of the 
amismatch estimation uni t that estimates the gain mismatch from the output signals of 
the mixer unit . 

23. (Original) The direct conversion receiver of claim 22, wherein the mixer 
unit comprises: 

a first mixer which mixes the added differential signal with the first local 
oscillation signal; and 

a second mixer which mixes the subtracted differential signal with the second 
local oscillation signal. 

24. (Amended) The direct conversion receiver of claim 23, wherein the mixor 
unit further comprises: 

a variable gain adjuster fef -is configured to adjusting the gain of a signal 

output from the first mixer relative to the gain of a signal output from the second mixer. 
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25. (Amended) The direct conversion receiver of claim 23, farther comprising 
the mismatch estimation unit , wherein the gain mismatch of the poly-phase filter varies is 
dynamically calibrated in response to the output signal of the mismatch estimation unit. 

26. (Amended) The direct conversion receiver of any ono of claims 23 4 and 
2& i further comprising the mismatch estimation unit wherein the mismatch estimation 
unit comprises: 

a third mixer which mixes a signal obtained by adding an output signal of the first 
mixer and an output signal of the second mixer, with a third local oscillation signal; 

a fourth mixer which mixes a signal obtained by adding the output signal of the 
first mixer and the output signal of the second mixer, with a fourth local oscillation 
signal; 

square units which square output signals of the third mixer and the fourth mixer, 
respectively; and 

a n mismatch estimation unit adder that adds output signals of the square units. 

27. (Amended) The direct conversion receiver of anyone of claims 234 and 25 
further comprising the mismatch estimation unit , wherein the mismatch estimation unit 
comprises: 

a phase-shifting signal splitter that generates a first output signal and a second 
output signal having a phase difference of 90°, derived from a signal obtained by adding 
output signals of the first mixer and the second mixer; 

square units which square the first output signal and the second output signal, 
respectively; and 
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a mismatch estimation unit nadder that adds output signals of the square units, 
wherein the gain of the variable gain adjuster or the gain mismatch of the poly-phase 
filter varies so that e-the value that4s-obtained by low pass filtering flft-the output of the 
mismatch estimation unit adder is minimized. 

28. (Original) An apparatus comprising: 

a poly-phase filter that generates an in-phase differential signal and a quadrature- 
phase differential signal, having a phase mismatch and/or a gain mismatch; 

an first mixer which mixes the in-phase differential signal with a first local 
oscillation signal, 

a second mixer which mixes the quadrature-phase differential signal with a 
second local oscillation signal; and at least one of: 

a phase shifter, that phase shifts the first local oscillation signal by 90° plus the 
value of a variable phase calibration factor that calibrates for the phase mismatch of the 
poly-phase filter, and outputs the result as the second local oscillation signal; and/or 

a variable gain adjuster for adjusting the gain of the signal output from at least one 
of the first mixer and the second mixer for calibrating for the gain mismatch of the poly- 
phase filter. 

29. (New) The apparatus of claim 23 further comprising a mismatch 
estimation unit including: 

a third mixer which mixes a signal obtained by adding an output signal of the first 
mixer and an output signal of the second mixer, with a third local oscillation signal; 
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a fourth mixer which mixes a signal obtained bv adding the output signal of the 
first mixer and the output signal of the second mixer, with a fourth local oscillation 
signal: 

s quare units which square output signals of the third mixer and the fourth mixer, 
respectively: and 

an adder that adds output signals of the square units. 
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